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AUTHONS: Vinokurov, Le A. and Fok, M. V. 
PTT LE Effect of Lemperature on Recombinational Interaction 
of the Blue and Green Iuminescence Centres in ZnS-Cu 
Phosphor. (Vliyaniye temperatury na rekombinatsionnoy< 
vzaimodeystyviye tsentroyv goluboy i zelenoy lyumines- 
tsentsii v fosfore ZnS-Cu.) 


, 
PERIODICAL: Optika i Spektroskopiya, 1958, Vol.IV, Nr.l, 
pp. 118-121. (USSR). 


ABSTRACT: Fok showed that (Ref.1) interaction of the blue and 
green luminescent centre is due to exchange of holes 


between them on excitation of the phosphor. Fok also 
deduced formulae which give the steady-state brightness 
of blue and green luminescence as a function of the 
excitation intensity. These formulae were found for 
the case when the exciting light is absorbed by centres 
of one kind only. If the exciting light is absorbed by 
Card 1/4 the blue centres, then at C <i the Fok formulae show 
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bifect of Temperature on Reconbinat ional Interaction of the Vive 
and Green Iuminescence Centres in a@nS-Cu Prosphor. 

that in a wide range of excitation” intensities bright- 
ness of the blue luminescence (I') increases super-. 
linearly with the excitation intensity E (up to 

1? E/*), At the same time the green luminescence 
brightness I?* increases either linearly or sub-- 
linearly with the excitation intensity. C = B’w'?/3*'ut, 


where 0? and@?* ars probabilities of capture of 
holes by the blue and green luminescent centres 
respectively, w? and w'* are the probabilities of 
liberation of holes by the same centres. From the Lok 


formulae it follows that on increase of temperature 
I'(#) may become linear. To verify this the authors 
used ZnS-Cu phosphor with io? g/g of the activator. 
The results of measurements of I'(E) are given in 
Card 2/4 Fig.2, ae This figure shows that the blue luninescence 
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Bffect of ‘Hemperature co vecorbinational Interaction of the Blue 


and Green Iuminescence Centres in én6-Cu Phospnor. 
does indeed approach u linear dependence on the 
excitation intensity with increase of temperature. 
This in fact cannot be regarded as sufficient support 
for Fok’s theory. {The green luminescent brightness 
becones <uperlinear in its dependence on the excitation 
intensity, contradicting Fok's theory (see Fig.2, b and 
Fig.3). This latter effect is due to excitation with 
366 m. which is absorbed by both blue and green centres. 
The authors solve Kinetic equations for the case of 
absorption of the exciting light by centres of two 
kinds. Phe formulae then obtained save better 
agreement with experimcnt in respect of non-linearity of 


I''(@). the asreement between theory and experiment is 
still not completely satisfactory since the theory does 
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: 30V/51- 5-2-12/26 
AUTHORS : Bukke, Ye.Yo., Viaomurov, L.A. and Fok, M.V. 


TITLE s The Effect of the Stored Light-Suu on the Brightness of Blectro- 
Lwainescance of tho 2nS-Cu,Al Phosphor (Viiyaniys zupisonuoy 
svoetosumiy na yarkost' alektrolywuinestsentsil fosfora 2n3-cu,Al) 


PERIODICAL: Optika 1 Spektroskopiya, 1958, Vol 5, Nr 2, pp 172-178 (USSR; 


ABSTRACT: The paper gives new experimental data on dependenco of the brightuess 
of electrolminsscence on the lizht-sum stored in the phosphor. The 
aashors followed the technique developed at tho Laminsascenca Laboratory 
of the Physica Insvituta of the Acadeuy of Sciences of the U.S.S.R- by 
Z.A. Trapezaixova and R.ii. iledvedeva, who prepared phosphors which 
store large light-sums when excited with electric fields. These phosphors 
‘ere prepared in an atiosphars of HoS and HCl. Blectroluuinescant 
capacitors were prepared from such phosphors by pouring out a layer of 
7r3~-Cu ,Al mixed with welaaidefornmaldehyde anc alkyd "Rezyl" 

(trade name) “esins onto conducting glass plates. Sucn a Layor Wes 

drivu usc polymerized and a fila of aluminium was deposited in vacua 

tc sorve as the second electrode. Measurements were made fran 

~ 195°C to- 100°C using fields of 450 V and 3000 c/s. 306 mp ercury 
Card 1/4 lino was used 43 4 source of excitition in some of the exporisents. 
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The Effect of the Storad Lizght-Sua on +he Brightnass of Slectrolstinescance of 
the ZnS-Cu,Al Phosphor 


The results obtained are shownschematicilly ia Fig 1. aA‘ room 
teaparatare (the upser part of Fig 1) the elactroluninescant 
brightness increasys fro: tha aneat of switching on tne fiald 

and in 6-8 min reaches a sz2ady-state (Fig 1, la). If, wita the 
field on, the phosphor is irradiated with infrarad light, then the 
brightness falls (Fig 1, lb). The increase of brightness is 
accompanied by an increase in the light-sum storad in tne phosphor. 
This was checked by measurement of flash brightness ur ler the action 
of infrared light (the thick vertical lines in Fig 1 are proportional 
to auch flash brightness). If, with the field on, the vhosphor is 
irradiated with ultraviolet light (366 mp), then a rise of brightasss 
above the pravious steady-state value is obtained (Fig 1, lv). If, 
after this nov steady state is r--chad tha ultraviolet {rradiatioa 
ceases, then the brightness falls very slowly to the steady-state 
valug obtained with the field alons (Fig 1, 1g). Dacay of 
phosphorascence (Fig 1, la) excited by ultraviolet light without 

the fiold (Fig 1, 1d) procasds faster than tho decay of brightness 
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Card 3/4 


vroduced by tho simltansms astioa of ultraviolet lighy usd the field. 
Tis means tuth the inevasss oF aloctrohuninascout brightness by v.12 
getion of ultraviolet light cannot be explained cy the additional 
effect of phesphorsscance. The light-swa raches its maxiusn value 
uiviae the ation ef tio field and ultraviolet light. At soa 
taupesabirs, “ia praseuecy o2 a stored Light-sum increvsea the elastso-~ 
iuinosceat brightues3s irrespective of wheter this light sua was 
stored by means of tre Liaid or ultraviolet licht. At low tsmpeces.res 
tne behuviour of ¢:2 phosphor is the converse of that observed at roa 
touposrature (Fig li, 2a-e), 1.9: tho presouce of a light-sua in the 
phosphor lowars ths alactrolumine3cont brightness irrospactive of 
whohier this lights-swa tas storad by the action of the electric field 
of ultraviolat light. Tne authors discuss the following possible 
explanation (dua to V7. sonov-Romanovsakiy) for the sanoualous 
bahaviour of the ZnS-su,dl shoszhor at low tauperatures. At such 
S3iparatires the locilizel electrons Snerease ths scattering and 
apsorb the energy of frz2 alsc*rens which arg ovad by the electric 
field. The waan fre path of the froa electrons is shortanad and 
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S0¥/51-5-2-12/26 
The Effect of the Stored Light-Sum on the Brightness of Zlectrolumines cence of 
the 2nS-Cu ,Al Phosphor 


their energy decreases. This means that the probability of ionization 
of luminescence centres by the free electrons decreases. As 4 result 
the electroluminescent brightnass decreases without any marked decrease 
4n the amount of enargy absorbed. There are + figures and 4 references, 
3 of which are Soviet and 1 French. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva, AN SSSR (Physics Institute 
iment P.N. Lebedev, Acadeay of Sciences of the U.S.S.R.) 


SUBAIITTED: September 26, 1957 


card 4/4 1. Phosphors--Excitation 2. Electromagnetic fields--Applications 
3. Phosphors--Luminescence 
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: AUTHOR: Antonov-Romanoveky, V.V.5 Vinokurov, Le Ao} Fok, Me Ve 


‘\ 
TITLE: Luminescence Jot fnorganic materials: the role of the stimulating action of 
the exciting Might in phosphorescence phenanena 


| SOURCE: Acta physica polonica, v. 26, no. 5-4, 1964, 521-529 


TOPIC TAGS: luminescence, luminescence phenomenon, crystelline phosphor, exciting 
- Light, light sum eccumulation 


ABSTRACT: This paper presents data on exciting Light and its stimuleting action 
‘ {n phosphorescence phenomena in crystalline phosphors. The stimulating action of 
exciting light 1s used to expisin Vithe linttation of light sum accumulation at 
unlimited increase in excitatio intensivy, . the dependence of the ace gmiated 
light sum limit on the wavelength oro erciting .irnt, \j the decrease of eiectrm 
accumulation in deep trape with ocm.ing or witr increasing excitation, and +, .neé 


decrease tn ‘luminous ef fbilency «tt: toereane in axcttation tntanstty. Pr fe tnesn. 


that the intersection of decay curves of some phospnors excited by .ight oF ji*- 
ferent intensities can also be explained dy the stimulating act{ou of the 


Paes 
~i2f 2. 
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‘The intersection indicates that in later stages of decay the Might sum accumuletion 
in phosphors following weaker excitation ie larger than after stronger excitation. 
The experimental data on light sum acc smiiation in a single phosphor are given 


a. Seoul dt Ff a Dhesmior model comvainin ve 
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Effect of total accumulated light on the brightness relaxation 
of electroluminescence, Inzh,-fiz.zhur, no.7:113-116 Jl '58. 
(MIRA 11:8) 
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aU THORS : Vinoairov, Let. and Fok, H.V. 
ETT adel 
TITLE: On the Simultaneous Action of Photo- and Electro-Excitation on 
Electrophosphors. (Ob odnovremennom deystvii foto- i elektrovozbuzhdeniya 
na elektrolyuminofory) 


PERIODICAL :Optika i spektroskopiya, 1959, Vol 7, Nr 2, pp 241-243 (USSR) 


ABSTRACT: The authors found that photo- and electro-excitation are not additive: 
in some cases the luminescence brightness due to simltaneous excitation 
was hieher and in other cases it was lower than the sum of the brightnesses 
of both types of luminescence. The former situation was called the 
positive non-additivity, the latter - the negative non-additivity. By 
altering the conditions of excitition one could alter the positive non- 
additivity into the negative non-additivity and conversely. Ata certain 
ratio of the photo- and electro-excitation intensities exact additivity 
could be obtained: this is show by the straight line in Figs land 2. 
In two ZnS-Cu,Al phosphors the maximum observed non-additivity amounted 
to ~10%. Phosphor Nr 1 (cf Fig 1) stores a small light~-sum at room 
temperature. Its photoluminescence brightness depends non-linearly on 
the apgensity 8 of the exciting light: the brightness is proportional 
to B9/2 which indicates strong external quenching. The phosphor Nr 2 
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(cf Fig 2) stored a considerable light-sum and its photoliwninescence 
brightness was almost exactly proportional to the excited light-intensity 
indicating that in this cuse external quenching was small. Figs 1 and 2 
Show clearly that the ratios of the electrical field and the light 
intensity required to achieve exact additivity are qite different in the 
case of the two phosphors. The causes cf the observed behaviour are 
discusged and it is show thut the condition of the exact additivity 4s 


given by 
de /orp = const., 
vhere o, and Op are the number of acts of ionization of luminescence 


centres per unit volume and per unit time due to the electric field and 
the light respactively. Thera are 2 figures and 5 Soviet references. 


October 13, 1958 
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VINOKUROV, L. A. and FOK, M. V. 


On the Role of a Stimulating Action of Exciting Light in the 
Luminescence Kinetics of the Crystalline Phosphor ZnS-Cu 


L. A. Vinokurov and M. V. Fock, P. N. Lebedev Physical Institute, Academy of Sciences 
of the U.S.S.R., Moscow, U.S.S.R. 


It is shown that electrons! release fron traps in 2nS-Cu phosphor by an exciting 
light leads to decrease of the electron concentration on deep traps with increase 
of excitation intensity. After removing the excitation, the distribution of 
electrons over traps gradually approaches equilibrium distribution. A flash under 
the action of an infrared light is determined mainly by release of electrons from 
deep levels. Therefore the above effects may be detected by measuring the value 
of the flash under different intensities of afterglow and at various stages of 
decay. 


Report presented at the 117th Meeting of the Electrochemical Society, Chicago, 
1-5 May 1960. 
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of the luminescence of the crystal phosphor ZnS-Cu. e i spektr. 

10 no.22225-231 F '61. MIRA 14:2) 
(Phosphors ) (Luminescence ) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860010019-5" 


_OPPRONED FOR RELEASE: Luana Pe scab aeeatieek 00513R001860010019- 5 


pete LET REI Reds Pere Rae Be een aul 


VINO ; FOK, M.V. 


rmining a ZnS vhospbors by 

te the depth of electron tracs in 

he flash occurring under the action of infrared light. eta 148) 

spektr. 10 no.3: 371-378 wr ‘Ol. eo 
(Electrons—Capture) (Infrared rays) (Zinc s e 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860010019-5" 


SEE ERP Rae Fee Ne Sieh Tea Sv Ses 


_BPPROVED ron RELEASE: 09/01/2001 CIA-RDP86-00513R001860010019-5 


BS 


SYOFV 5d 
$/051/62/013/001/011/019 
24, 3500 E039/E420 
AUTHORS : Aineburovs belt Fok, M.V. 
TITLE: The final stages of the build-up of the blue and 


green luminescence bands of ZnS-Cu, Cl phosphor 
PERIODICAL: Optika i spektroskopiya, v.13, no.l, 1962, 118-123 


TEXT: Kinetic equations for the build up of the blue and green 
luminescence bands in ZnS-Cu are get up and a theory developed on 

the basis of recombination interactions in luminescence c¢ ntres. 
Experiments were performed on the phosphors: ZnS-Cu (107-5 g/g eq), 
NaCl, ZnS-Cu (107 g/g eq), Co (10-6 ¢/g eq) and four samples ; 
of so-called self-activated ZnS phosphors; these rely on a very 

small amount of Cu impurity for their luminescence. All the A 
data presented refers to measurements at room temperature, 

Curves are plotted for log (1 - I/Ioc) against time for the blue 

and green bands; the distance between them is equal to log §, 

i.e. if 5S is constant the curves are parallel. When the 


a) 
excitation proceeds in the presence of infrared light the build up 
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The final stages ... | E039/E420 


is faster. This is due to the increased probability of freeing 
electrons, % in three cases has values betweon 2 and 3.5 which 
compares with the predicted value, In the caso of self activated 
ZnS the blue and green bands build up at the same rate, It is 
suggested that this is caused by a weakening of recombination 
interaction at luminescence centres. Variations in the values 

of % obtained experimentally are thought to be due to non- 
uniformity of the phosphors. In general, the build-up of intensity 
of the blue and green bands follow different laws only in the 
initial and middle stages, and follow the same law as they 
approach equilibrium, Further experiments are required using 
samples prepared under different conditions: in order to check the 
extent of the validity of the calculations for self activated ZnS, 
There are 4 figures. 


SUBMITTED: June 7, 1961 
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ORG: none 
TITLE: Band scheme describing the kinetics of photoluminescence of 81C 
BOURCE: Optika 1 spektroskopiya, v. 21, no. 4, 1966, 449-455 


TOPIC TAGS: photoluminescence, silicon carbide, exciton absorption, recombination 
luminescence, radiative recombination, light excitation, temperature dependence, seni 
conductor band structure : 


ABSTRACT: ‘The purpose of the investigation was to ascertain the degree to which SiC 
doped with nitrogen is governed by the exciton mechanism and what the contribution of 
the recombination luminescence is, and if the luminescence has a recombination char 
acter, to identify the centers in which the radiative recombination takes place. --- 
Several crystals of n-type SiC were investigated, containing nitrogen and unknown 
acceptor impurities. When excited with 3.4-ev quanta (365 nm), these crystals had 
weak orange luminescence at room temperature, which became stronger at 77K, when an 
additional blue band appeared. ‘The effect of excitation with infrared light (hv «= 1 
ev), and the dependence of the brightness on the temperature and on the nitrogen con- 
centration were also investigated. ‘The observed small luminescence yield and most of 
the observed phenomena can be explained if it is assumed that the recombination is by 
two different centers, both of which are acceptors but have different chemical nature. 


UDC: 535-373 548.0 
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The fraction of the exciton luminescence in the blue band is estimated at 10 - 50%, 
and it is concluded that there is no excited luminescence in the orange band. The 
data do not exclude the possibility that all of the luminescence 1s produced by the 
recombination mechanism. There is no evidence in favor of assuming that the recon- 
bination centers are dononrs, and that nonradiative recombination of free holes with 
electrons occurs. The authors thank M. B. Reyfman for supplying the crystals. ’ Orig. 
art. has: 4 figures and 1 formula. 
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AUTHOR: Vinokurov, I. A.3; Fok, M. V. 
ORG: none 

: Effect of infrared light on the photoluminescence of SiC-N 
SOURCE: Optika i spektroskopiya, v. 21, no. 5, 1966, 588-591 


TOPIC TAGS: silicon carbide, ir absorption, photoluminescence, luminc:cence spectrun,: 
impurity level, polaron | 


ABSTRACT: This is a continuation of earlier work (Opt. i spektr. v. 21, bho, 1966) -| 
where & band scheme was proposed to describe the photoluminescence of SiC crystals 
doped with nitrogen. The authors State that if the scheme propoesed in the earlier { 
paper is valid, then when the sample is exposed to infrared, there should be observed, 
during the afterglow time, a flash whose spectrum contains the two blue bands ob- 
served in ordinary light. Experiments have indeed shown that the application of 
infrared light eliminates the structure in the spectrum of the blue bani. To check 
the extent to which the Sensitivity of the investigated crystals to infrared extends 
toward longer wavelengths, the authors measured the intensity of the flash as a 
function of the quantum energies of the in‘rared light incident on the same erystal 
whose luminescence spectrum was investigated earlier. The results show that the 

. Sensitivity to infrared has a complicated structure, with a maximum in the vicinity 

oe of: 0.34 ev. Curves corresponding to turning on the infrared light 7 and 30 seconds 
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after the cessation of the excitation are practically parallel, but the 50-second 
curve drops off more rapidly and has a smaller peak. Dips observed at 0.34 and 0.28 
ev correspond to acceptor levels due to boron and aluminum. This agrees with earlier 
calculations of the depths of the impurity levels. Comparison with ZnS shows that 
the polaron energy in SiC is much lower than ZnS. The authors thank Ye. Ye. Bukka 
for help with the work. Orig. art. has: 4 figures. 
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Auriton: Duldkee, YosYe.3 Vinokurov, L.A.) Folt, MoVe 
TITLE: Role of holes in the kinetics of clectroluminescence of 2nS-Cu,Al,Cl phos~ 
phors 


SOCUNCE: Optika 1 aspoktroskopiya, v.1l, no.3, 1064, 491-495 


TOPIC TAGS: electroluminescence, light sum storage, hole trap, zinc sulfide phos- 
phor, hole migration, infrared stimulation, luminescence decay 


‘ ABSTRACT: It was demonstrated in an carlier investigation by one of the authors 
(M.V.Fok, Opt.i spektr.11,98,19G1) that in the process of electroluminescence of 
_phosphors the electric field releases, with high probability, holes from ionized 
luminescence centers located in high field concentration regions, and that the holes 
move towards the surface of the crystal. Accordingly, the present study was under= 
taken to determine whether holes that have emerged to the surface participate in tre 
_yadiative recombination. The procedure was based on comparing the decay curves and 
the flare-up (stimulation) of emission by infrared after photo and electric excita~ 
. tion. The values of the electric field and exciting vitraviolet were selected so 
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hat the mean brightness in the stendy state would be the same. The chosen excitae- 
len wavelength was 365 mz to insure uniform oxcitation throughout tha volume of the 
crystal. The experiments were perforncd mainly with a ZnS:Cu:Al:Cl phosphor, which 
was capable of storing a large light ‘ins and which was investigated earlier (V.V. 
Antonov-Romanovskiy,L.A.Vinokurov and 1i.V.¥ol,Opt.1 spektr.16,279,1964). Some of tie. 
experimental data are presented in the: fora of curves. Analysis of the data indi- 
cates that under electric stimulation there forms a “reservoir” of holes, that is, 
that under the influence of the exciting electric field part of the holes emerge to 
the surface from the depth of the crystal, and then the holes migrate back into the 
volume of the crystal during the period of the afterglow. Also observed was an aging 
effect: the flare-up under infrared stimulation of a freshly prepared electrciunain- 
escent capacitor is weaker than that of a capacitor operated repeatedly for several 
hours; this 4s attributed to formation of additizonal hole traps. Orig.art.has: 4 i 
figures. : 
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TITLE: * Initial stages of luminescence A in gir Co Ep eeewone 
‘ 2 
: SOURCE: Optika i. spektroskopiya; sbornik statey. v. ee “raat ounedanbolea: 
-Moscéw, Izd-vo AN SSSR, 1963, 285-289 ' 


if ‘ TOPIC TAGS: luminescence, inflection point, infrared, excitation 


| ABSTRACT: A study has been made to determine the causes leading to the disarppear- ; 
: : ance of the inflection point on the luminescence rise curve of ZnS-Cu, Co under ‘ 
- figh intensity excitation. The effect of infrared excitation at energy levels of 
yO. 35, 2.2, 210, and 770 ev on the S-shaped curve of luminescence graith was. 
! studied in detail. It is shown that at low excitation levels the inflection point : 
i disappears, But it is further emphasized at higher levels. A schematic of elec- 
_: tronic transitions is proposed (see enclosure) and a necessary and sufficient 
1 condition: for oe existence of an inflection point is geri vens 
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where & is proportional to excitation intensity; w= probability of releasing 

‘holes; (see Enclosure 1 for remaining terms). The authors contend that tha 

4 Seshape could be explained on the basis of. the proposed band-schematic of one 
.{ electronic and one p-type (hole) level. Orig. art. has: 11 formulas and 3 te 
'; figures. Le eo te (Spies un! pick deca Ee OTE ee 
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TITLE: Sesanseiée of luminescence bcgibness in 2nS-Cu, Co phosphors on Cu and Co 
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, SOJRCE: Optika 1 Scicmbakepiyas sbornik statey., ve. ls Iyuminestsentsiya. 
Moscow, Izdevo AN SSSR, 1963, 263-267 


" TOPIC TAGS: luminescence, brightness, excitation, activator 


” ABSTRACT: A study has been made to determine the exparimental verification ofa :. 
theoretical prediction in which luminescence brightness is considered proportional 
“to the excitation intensity. The luminescenge as ae of several thin layers 

_of lum{nophors with Cu concentrations of 107” to > gm/gm and Co concentration 

of 0.3107! to 107 gm/gm were measured in a region where the theoretical assump-. 
tions were considered valid. The ZnS samples contained NaCl melt and were Opa 

. thick, The test was carried at 140C, The average standard deviation of the 
measured brightness from the calculated values was less than 13%. Orig. art. has: 
‘11 formulas, 1 figure, and 1 table. 
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: Investigation of the. parameters of selenium electrophotograpnic layers 


SOURCE; Zhurnal nauchnoy i prikladnoy fotografii i kinematografii, v. 11, no, 3, 
| 1966, 201-210 
| 
! 
| vity, photoelectromotive force 
| 
| ABSTRACT: Layers of amorphous selenium used in electrophotography are obtained, as 2 
‘rule, by evaporation in vacuum of an arbitrary selenium modification, followed by va- 
'por condensation on a suitable substrate. Electrophotographic properties of seleniun 
| layers depend upon many parameters of the process, The present work is a description of 
|reseaxch on the influence 6f residual atmosphere pressure and of the thermal treatment | 
lof the deposited Se layers at various pressures, upon their electrophotographic parame- 
l ters. The initial selenium had an amorphous glassy structure; its purity wes controlled 
'by spectralanalysis. A conventional vaQum cvaporation system was used as the apparatus; 
;a detailed description of the experimental parameters and their ranges is given. Sele- 
nium was evaporated at .7 = .9 L/min,, from a heated porcelain crucible upon glass sub- 

strate covered with a conductive transparent layer of Sn0,. The amount of Se was regue | 


UDC 772.93. 


| Card 1/2 


' 

! 
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i lated to give layers 20 
ture was studied under the MIM~7 metallographic microscope. 


ll microscope, Tne surface struc: 
Measurements of the Se la- 


ler properties were made after a 2-3 maths aging. Higher pressures (vacuum deteriorati-| 
on ) lead to a lower deposit density and a porous layer structrure composed of longer | 
and coarser needles, Detailed results of the dependence of limiting potentials, poten | 
| tial decay time constants and spectral sensitivity upon deposition vacuum pressure and 
; temperature of thermal treatment are given, It is concluded that the basic parameters 
be influenced over fairly wide limits by the pressure of the req 


| of selenium layers can 
| sidual gases during deposition and by a subsequent thermal treatment of the deposited 


layers. | 
\ 
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr |. p 152 (USSR) 


AUTHOR: Vinokurov, L.P. 

TITLE: Stability of a Three-dimensional System of Columns, the Tops of 
Which are Connected by a Rigid Body (Ustoychivost' prostranst- 
vennoy sistemy kolonn, vershiny kotorykh svyazany zhestkim 
telom) 


PERIODICAL: Tr. Khar'kovsk. inzh. -stroit. in-ta, 1955, Nr 4, pp 147-154 


ABSTRACT: The author examines the flexural-torsional loss of stability 
of a bar system consisting of a three-dimensional arrangement 
of parallel studs of equal height, the bases of which are rigidly 
fixed in a foundation, and the tops of which are hinge-connected 
to a rigid body (a plane disk). The equation for the determination 


of the critical loading is adduced. 


1. Structures--Stability--Mathematical analysis 1. G. Popov 
2. Beams--Stresses--Mathematical analysis 
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‘ORG: Kharkov Civil Engineering Institute (Xhar'kovskiy inzhenerno-stroitel'nyy insti-_ 
tut) 
TITLE: Separation of discrete method differential equations by combining this method 
‘with otner methods of solving problems in elasticity theory oto 


| SOURCE: Samoletostroyeniye i texhnixa vozdusnnogo flota, no. k, 1966, 23-28 


j : 
‘TOPIC TAGS: finite difference, elasticity theory, second order differential equation, | 
‘poundary value problem 


| 7 

\ABSTRACT: The discrete Bethoa is defined as a method for solving differential equa-  ~ 
‘tions wita partial derivatives in finite-difference form with respect to ail variabies 
lexcept one, the solution with respect to this single variable being analytic with the: 
juse of an ordinary differential equation. In its most general form, the discrete meth- 
;od for multidimensional problems is not very effective for a Jarge system of differen- 
‘tial equations. It is shown that this disadvantage can be eliminated by combining the 
‘discrete method with other methods for solving problems in the theory of elasticity: 
lthe Galerkin-Bubnov and finite-difference methods. The combination msy then be used 
‘to separate a complex system of discrete method differential equations without dis- 


' 
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‘carding the advantages of this method: the possibility for satisfying complex = 
jconditions and strict equations in the theory of elasticity for individual lines waerg 
ithe unknown function is determined most precisely and in a general analytic forn. The 
|results of computations may be refined by the use of successive approximations when the 
‘discrete method is combined with the Galerkin-Bubnov method. The combination of the ~ 
idiscrete method with the finite-difference method is applicable to multidimensional 
iproblems in mechanics where computers must be used. The potential applications of 
these combinations to various types of boundary value problems are discussed. Orig. 


ahi has: 2 figures, 11 formulas. 
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lcritical pressure 
i i 
\Pne authors consider the stability of closed circular cylindrical shells subjected to |; 
laxial compression with regard to the effect of deviations from the ideal shape on shelli 
stability. A general solution for the problem is given assuming excessive internal 
ipressure. Particular solutions are given for various special cases of deviations fron 
[the ideal shape. It is shown that the linear theory of gently tepered shells may be 
jused to account for deviations from the ideal cylindrical shape, giving results which ‘-- 
lagree satisfactorily with experimental data. A closed shell with internal pressure 
!subjected to axial compression shows a lower critical force than that given by the 
[theoretical formula for an ideal shell. This is due to axisymmetric and nonaxisymmet— 


i 
Gi SN a eo eget ete ts 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860010019-5" 


"APPROVED FOR RELEASE: 


bes Bite 


O7rOt 200% . _CIA-RDP86-00513R001860010019-5 


are | 


TAG IS 
sent 


Dw WOTIIH~SE 
PTACC NR: APG6O18601 
! 
iric deviations of the middle surface from the ideal cylindrical shape. nen the ine 
‘ternal pressure is high, nonaxisymmetric deviations from the ideal shape may cause &n 
[increase in the observed critical force in comparison with the theoretical value. ‘Tne 
jequations derived in this paper for the critical force under axial compression may be 
ee for studying the effect which complex initial deviations have on shell stability 
is expansion in 4 trigonometric series. Orig. art. has: 3 figures, 15 formulas. 
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ABSTRACT: The deformation of shallow cylindrical shells stiffened along the 
generatvices on their outer surface by plates normal to the middle surface is in- 
vestigated. The loading of the shell skin is considered as consisting of the given 
‘external loading of the shell and an additional loading due to the joints of the 
shell with plates. The displacements and moments in the shell along the line of 
contact are analyzed by using the equations of the V. 2. Vlasov engineering shell 
theory modified in accordance with the contact conditions. Using the conditions of 
the joint deformation of the shell-plate system, the displacements in the middle 
surface of the shell are expressed through the displacements along the contact edge 
of the, plate, and the derivation and use of expressions for determining the reactive 
loading (the normal and longitudinal components of the plate resistance) are indi- 
cated, assuming that the reactive contact stresses are constant across the plate 
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[ACC NR 
thickness. The method is illustrated by a sample analysis of a simply supported 
shallow cylindrical shell joined with a longitudinal plate. A uniform normal load is 
applied to the shell only. A discrete variational method combined with the Bubnov- 
Galerkin method is used in determining the displacements and bending moments in the 
plate-stiffened shell. The distribution of moments along the line of the plate- 
shell contact is given. in diagrams and compared with the moments in a plain shell 
under identical conditions. Orig. art. has: 2 figures and 26 formulas. 
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TITLE: Nethod of approximate stability analysis of plates loaded by 
forces In the median plane 


PERIODICAL: Referativnyy zhurnal, Matematika, no, 11, 1962, 3}, 
abstract 11V153 (Tr. Knar'kovsk, aviats, In-ta, 1061, ne. 14, 
3 ~- 18) . 


TEXT: The author ;-rovides the equations of the method of straight lines 
{reduction to a system of ordinary differential equations) in rectangular, cb- 
lique, and polar coordinates, in the case when the distance qn between neighbor- 
ing lines with numbers n+! and n is a function of the number n, Certain probiems 
of stability of a plate (rectangular and trapezoida’) on an elastic bedding are 
considered, It is assuned that the force is proportional to the displacement at 
the given point of the elastic bedding, The results are compared with tnose 
‘found by other authors, 

M, G, Slobodyanskiy 
[Abstracter's note: Complete translation] 
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TITLE: Method of determining the relative power of various explosives in simulating 
an explosion 


SOURCE: AN KazSSR. Vestnik, no. 12, 1966, 45-48 
TOPIC TAGS! chemical explosion, underground explosion, explosive charge 


ABSTRACT: In present-day experimental studies on models made of synthetic material, 
efforts are made to determine the qualitative characteristics of the destruction of 
rocks by exolosions. On the basis of the mechanical characteristics of the eauiva- 
lent material employed, the explosive commonly used in laboratory explosions consists | 
of 164% mercury fulminate, 55.5% potassium chlorate and 28.5% antimony. An attempt 
was made to determine the power of this explosive mixture relative to industrial 
explosives, This was done as follows: first, by measuring the seismic vibrations, a 
certain fraction of energy was determined for the explosive studied and for an indus- '. 
trial explosive (1 g Tetryl + 0.5 g mercury fulminate, a mixture used in the ED-8-56 
electric detonator), whose energy was determined from existing formas. The com- 
parison method was then employed. This involved measuring the seismic vibrations 
from the explosive whose energy was known, then the vibrations from the explosive 
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whose energy was unknown. Finally, the energy of the seismic wave was calculated for” 
maximum values (obtained from oscillograms) of both explosions, and the ratio of 
these energies was taken. It was found that the explosive composition used for 
laboratory tests is 20.5 times weaker than the mixture used 4n the ED-8-56 electric 
detonator, and 40-12 times weaker than ordinary underground ammonites (No. 65 7s 
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by the ministry of higher education. 
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